Abstract. The distinctive paper is devoted to solution of multipoint boundary problem of plate analysis (Kirchhoff model) based on combined application of finite element method (FEM) and discrete-continual finite element method (DCFEM). As is known the Kirchhoff-Love theory of plates is a two-dimensional mathematical model that is normally used to determine the stresses and deformations in thin plates subjected to forces and moments. The given domain, occupied by considering structure, is embordered by extended one. The field of application of DCFEM comprises fragments of structure (subdomains) with regular (constant or piecewise constant) physical and geometrical parameters in some dimension ("basic" dimension). DCFEM presupposes finite element mesh approximation for non-basic dimension of extended domain while in the basic dimension problem remains continual. FEM is used for approximation of all other subdomains (it is convenient to solve plate bending problems in terms of displacements). Coupled multilevel approximation model for extended domain and resultant multipoint boundary problem are constructed. Brief information about software systems and verification samples are presented as well.
Boundary conditions
Equations (1)- (4) can be rewritten in matrix form: B are equal to zero).
Numbers (indexes) of elements Element value
Corresponding boundary condition
Equations (2)
Equations (4) After substitution of formula (11) from the first part of this paper into (5) it can be obtained that
where 1 Q is the matrix of size
Boundary conditions at section Fig. 1 ) has the form ( 1
where 
V and corresponding derivatives with respect to 1
Equations (9)- (16) can be rewritten in matrix form:
where
B is matrix of boundary conditions of size
, which can be constructed in accordance with so-called method of basis variations [1, 26] ;
, which can be constructed in accordance with method of basis variations [1, 26] .
After substitution of (11) into (17) it can be obtained that 
Boundary conditions at section
(hinged edge, Figure 1 from the first part of this paper) has the form ( 2 1 3 N N equations):
Equations (20)- (23) can be rewritten in matrix form:
MATEC 
It should be noted that boundary conditions (24) can be taken into account automatically within construction of global stiffness matrix and global right-side vector corresponding to subdomain 2  [2] . Then we get (instead of (26) 
About multipoint boundary problem
As is known two-point boundary problem is a special case of multipoint boundary problem. Generally, the formulation of considering multipoint boundary problem includes three main components: a description of the domain occupied by the structure and the corresponding subdomains; description of the conditions inside the domain and inside subdomains; description of boundary conditions (for boundaries of domain and boundaries between subdomains).
We have to adjust notation system by analogy with [3] [4] [5] 15, 16, 20] for multipoint boundary problem. General principles of domain approximation have been already considered. Algorithm of numbering of subdomains is presented in [3] [4] [5] 20] . Numbering of finite elements, discrete-continual finite elements and construction of multilevel approximation model for domain are carried out by analogy with [3] [4] [5] 15, 16, 20] .
In practical applications the following variants of boundary conditions (interface conditions) between subdomains (2) are most often encountered: interface "discretecontinual model -discrete model", "internal" boundary condition of the type "perfect contact"; interface "discrete model -discrete-continual model", "internal" boundary condition of the type "perfect contact"; interface "discrete-continual model -discretecontinual model", "internal" boundary condition of the type "perfect contact"; interface
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"discrete model -discrete model", "internal" boundary condition of the type "perfect contact"; interface "external boundary -discrete model", boundary condition of the type "hinged support"; interface "external boundary -discrete model", boundary condition of the type "free edge"; interface "external boundary -discrete-continual model", boundary condition of the type "hinged support"; interface "external boundary -discrete-continual model", boundary condition of the type "free edge"; interface "discrete model -external boundary", boundary condition of the type "hinged support"; interface "discrete modelexternal boundary", boundary condition of the type "free edge"; interface "discretecontinual model -external boundary", boundary condition of the type "hinged support"; interface "discrete-continual model -external boundary, boundary condition of the type "free edge". Of course, other variants of interface are possible, but similarly, somehow, in one way or another, as a rule, these variants are reduced to some combinations of the above-mentioned twelve [20] .
It should be noted, that construction of corresponding matrices of boundary conditions for various variants can be done by analogy with [3] [4] [5] 15, 16, 20] .
Software system and verification samples. Results and Discussion
All methods and algorithms considered in this paper have been realized in software system. The main purpose of Analysis system CSASA2DPL (DCFEM + FEM) is semianalytical plate analysis (Kirchhoff plates [10, 14, 19, [21] [22] [23] Verification samples of structural analysis are presented in [20] . ANSYS Mechanical 15.0 (FEM [9, 24, 25] ) was used for verification purposes [6] [7] [8] 11, 12, 17, 18] . We should note that the results of analysis obtained by the ANSYS Mechanical and CSASA2DPL generally agree well with each other. Besides, it is necessary to note that DCFEM is more effective in the most critical, vital, potentially dangerous areas of plate in terms of fracture (areas of the so-called edge effects), where some components of solution are rapidly changing functions and their rate of change in many cases can't be adequately taken into account by the standard FEM.
Conclusion
Thus, combined semianalytical and numerical static plate analysis based on finite element method (FEM) and discrete-continual finite element method (DCFEM) are presented. Scope of DCFEM includes fragments of considering plate with (piecewise) invariability of physical and geometrical parameters in one dimension (so-called "basic" dimension (direction)). DCFEM presupposes finite element mesh approximation for non-basic dimension of extended domain while in the basic dimension problem remains continual and corresponding analytical solution is constructed. This analytical solution along basic dimension is apparently preferable in all aspects for qualitative analysis of calculation data. Hence it appears that in this context semianalytical analysis considering in this paper is peculiarly relevant. Generally, semianalytical formulations are contemporary mathematical models which currently becoming available for computer realization. 
